The present study is an attempt to apply the concept of plant and pollen indicators to habitat conditions in different soil strata at archaeological site (Lake Qarun). It revealed a great palaeoenvironmental information's about habitat changing of Lake Qarun from a humid and wet conditions during the Hellenic Period to reed swampy early Roman, to Nile Flooding middle Roman, to mesophytic habitats Late Roman, also changing to halophytic and salt marshes with presence of Chenopodiaceae at recent time. Using indicator plants and their remains i.e. pollen grains and spores, palynological studies of different soil strata revealed that, presence of 13 pollen and spore types e.g. Lycopodium, Typhaceae type, Juncaceae, Poaceae, Cyperaceae, Caryophyllaceae, Chenopodiaceae, Nymphaeaceae, Fabaceae, Asteraceae, Tamaricaceae,Onagraceae and Lamiaceae. The data obtained were valuable in reconstruct past vegetation and habitats conditions of Lake Qarun during Helleno Roman period.
Introduction
Pollen as a part of the reproductive system of plants are tiny grains discharged like dust from the male plant and rely on wind and insects to be transported to female plants. Pollen grains are distinctive to each plant species and sub-species, and their tiny and dense structure mean that they may survive in many soil types for thousands of years [1] . The pollen analysis, vegetation history study using microfossils provide useful information about the environmental conditions in the present and past. The outside of the pollen grain wall is made of highly resistant material, so, the pollen from 400 million years ago can be found today. Each pollen and spore is different in shape and structure, thus the morphology is a key to understanding the types of vegetation. Pollen analysis was first produced by the Swedish geologist Von Post in about 1916. From the pollen diagram, information can be obtained about vegetation, floristic composition, changes, lake sedimentation ,wind direction , turnover rate of the lake ecosystem and sea levels too [2] . Palynological investigations were introduced to the Egyptian archaeological sites e.g. Mehringer [3] , who studied the sediments and fossil pollen of two short cores at Birket Qarun in Fayum, Egypt. The data obtained reflect the Nile floods, lake levels, and agricultural developments of the last 325 years, demonstrate the potential of detailed record from the Fayum Depression. The chronology of these cores is inferred by correlation of historic events with changes in the fossil and sedimentary records. The analysis revealed abundant pollen of shallow water, rooted aquatic plants e.g. (Typhoo pollen type) provides evidence for continued low lake levels through 1700s. A high lake level, resulting from the extreme Nile flood of 1817-1818, is recorded by hystrichospheres, reworked by wave action, from Eocene marine sediments exposed on the north shore of Birket Qarun. Also, Mehringer [3] added that, the political administrations, as reflected in agricultural policy, is also recorded in lake history. Changing lake levels are, in part, correlated with canal neglect during Malmo and Ottoman control, and renewed canal maintenance under the agricultural policy of Mohamed Aly. Few studies were carried out on palynological, archaeobotanical e.g. Mehringer [3] , who study the introduced plants during Mohammed Aly Policy of agriculture at Lake Qarun.
This Study Objective Includes:
Clarify the plant habitat changes since Greco-Roman period, using pollen analysis.
To reveal the Nile flooding, using indicator plants and their pollen.
Reconstruct vegetation history of Lake Qarun. The present study is an attempt to apply the concept of plant and pollen indicators to habitat conditions in different soil strata at archaeological site (Lake Qarun)
History of Lake Qarun
Lake Qarun (Birket Qarun) in Fayoum-Egypt, located about 80 kilometers southwest of Cairo in the Egyptian Fayoum not far from the Nile Valley, is one of Egypt's most treasured natural landmarks and a resource that has helped support human culture for some 8,000 years. It is the only natural contemporary lake of any size in Middle Egypt. It is therefore rich in both natural and archaeological resources. In reality, Lake Qarun is a huge salty body of water that makes it unfit for drinking. And while its southern and eastern shores are populated, where fresh water can be brought from irrigation systems, the northern shore is bare desert, uninhibited, and difficult to reach. The lake has an interesting history and there are some fascinating theories about how it came to be known as Lake Qarun. The lake and the nearby Qaser Qarun are said to take their names from the Greco-Roman city of Karanis to the east. However, the lake was known in the thirteenth century, some eight hundred years after the abandonment of Karanis, as Birka El Seid, or "the lake of fishing" in Arabic. Therefore, many believe that it is unlikely that Karanis would today. Late Roman period. Many Ptolemaic (Greek) and Roman towns were situated here. Furthermore, much of the area was cultivated until the decay of the Roman Empire, when local governmental mismanagement led to the loss of fertile land to the desert and the abandonment of the towns. Even recent reclamation work, which has made the southwestern shore of the lake green again, has failed to make good the huge losses of agricultural land incurred during the late Roman times. Qarun may thus have been a particularly unpopular Roman governor under whose careless rule this land was deserted, or else a fictional character epitomizing the Roman administration in general. The biblical and Quranic connections were probably added later when the similarity between the two stories was noticed. The Lake Qarun today, 45 meters below sea level, has a surface area of 214 square kilometers. It has a maximum depth of just over 8 meters (west of Golden Horn Island) and a volume of 800 million cubic meters. It is 42 kilometers long and 9 kilometers wide at its broadest point. About 370 million cubic meters of drainage water reach the lake annually, and as the lake level now stays fairly constant and there are no known outlets, this figure is also taken as the annual rate of evaporation. If follows that, if the water supply to the lake were cut off, it would dry up in two years. The high rate of evaporation has led to a concentration of salts, the lake is now as saline as the seawater, with a ratio of around 34.5 parts per thousand, said to be growing at the rate of 0.4 parts per year. For comparison, sea water ranges between 34 and 37 per thousand, while Jordan's Dead Sea has between 300 and 330 per thousand. The water is less salty in the East and the South of the lake, where the two main canals bring in fresh and drainage water.
Materials and Methods
Three profile sectors were dug to 120 cm depth, at three locations of Lake Qarun shore, soil samples were taken every 10 cm. Chronology of soil strata was obtained by Austrian Mission for archaeological 
Discussion
One of the aims of palynological studies is the recognition of vegetation and plant communities on the bases of associated pollen grains. In the present study soil samples have been analysed for their pollen content. The data obtained revealed that, Lycopodium spores has been dominant during Greek Period with relative abundance 10.4% (at 110-120 cm) ( Table 1, Tamaricaceae 8.3%, these plants are known as salt loving or halophytic so, it supporting halophytic and salt marsh habitats. In this connection, Abd El-Fattah [17] reported that, Salsola and Spergularia were from wet halophytic plants, also, El-Shenbary [18] mentioned that Juncaceae and Chenopodiaceae were a salt marsh plants, while Tamarix and Casuarina were flourish under arid and hot climate. Some pollen types recorded few representations; this may due to wind dispersion from another sites. For lakes and marine sites where water borne pollen are the major influx, the assemblage must be varied in all values [19] . This is directly comparable to some high resolution pollen and spores diagrams from laminated lake sediments which typically show these high-frequency fluctuations in values [20] . The dramatic changes in land cover, this accords with the general dampened response of many lake diagrams to human impact [21] . For more information about the claimatic change in the ancinet Egypt, please return to Ref. [22] [23] [24] [25] .
